The present study was carried out to examine how the event-related potentials to fragmentation predict recognition success. Stimuli were abstract meaningless figures that were either complete or fragmented to various extents but still recoverable. Stimuli were first encoded as part of a symmetry discrimination task. In a subsequent recognition phase, encoded stimuli were presented complete along with never presented stimuli and participants performed an old/new discrimination task. Fragmentation stimuli elicited more negative ERPs than complete figures over the frontal, central and parietal areas between 180 and 260 ms, and over the occipito-temporal areas between 220 and 340 ms. Only this latter effect was modulated as a function of whether stimuli were recognized or not during the recognition phase of the memory test. More specifically, the effect occurred for stimuli that were later forgotten and was absent for stimuli that were later recognized. This ERP to fragmentation, the occipito-temporal N frag , possibly reflects the brain response to encoding difficulty, and is thus predictive of recognition performance.
Introduction
In everyday life, people can recognize objects viewed a second time despite first perceiving them in impoverished conditions. This happens because the perception taking place in impoverished conditions is generally extrapolated well beyond the available information captured by the retina. Sometimes, this perception may have precedence over the perception of available information and induce a bias with respect to what will later be remembered. This memory bias was reported by Foley and colleagues (1997) . Their participants were first shown complete and fragmented pictures of objects and, later, with names of these objects. When asked to use these words for recollecting the picture version (i.e., complete or fragmented) from memory, participants tended to over-categorized fragmented objects as having been presented complete. In a different approach, Snodgrass and her colleagues used recognition (Snodgrass & Hirshman, 1994) and implicit fragment completion (Snodgrass & Feenan, 1990 ) memory tasks to verify whether fragmented objects could be recollected as well as complete ones. In the former study, subjects encoded line drawings that were complete or fragmented by a partial deletion of their contours. Depending on the magnitude of the deletion, imagining the stimulus as complete and identifying it was either possible (i.e., recoverable stimuli) or not (i.e., unrecoverable stimuli). In the recognition phase, participants were presented with the complete version of the encoded objects and with never seen (i.e., new) objects. Recoverable stimuli were better recognized than unrecoverable stimuli, suggesting that cognitive processes in response to fragmentation, which likely contributed to the integration of the fragments into a well defined global form, may improve recognition.
The contribution of fragmentation processing on recognition can be directly assessed by computing the event-related potentials (ERPs) evoked across different levels of fragmentation and by examining whether the resulting ERP effects predict recognition performance. Fragmentation processing has been associated with several ERP components that all had negative polarity and peaked between 200 and 450 ms. The Ncl (standing for negativity to closure) is one of these ERPs. The first Ncl to have been described started approximately at 230 ms and peaked around 290 ms over occipito-temporal scalp sites (Doniger et al., 2000) . It was obtained by presenting the stimuli following the ascending method of limits (Snodgrass, Smith, Feenan, & Corwin, 1987) . Stimuli first appear in a very fragmented version and, gradually, several contour fragments are added until participants succeed at object identification. Doniger et al. (2000) found that the voltage of the Ncl became incrementally more negative as levels of fragmentation approached the level of identification, with a particularly marked 0278-2626/$ -see front matter Ó 2011 Elsevier Inc. All rights reserved. doi:10.1016/j.bandc.2011.02.010
